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C A P, v 
The making of theClinatery: 


———— — —_— = 


IT may be 

—* done by an inſtrument not vn- 
fitly called a Clinatory. 

2 Ler this inftrument be made iuſt foure 
ſquare,and let the thickneſle bee about halfea 
quarter of the breadth of it, vpon one ſide ther- 
of deſcribe a quadrant, whoſe two ſemidiame- 
ters or ſides muſt be paralc] to the ſide, of the 
quadrate. 

3 Thequadrant muftbee diuided into go. 
degrees, with figures (et to every fifth or tenth 
degree ( as the manneris) both forward and 
backward, and withoutthe pcripherie thereof, 
a groofe or furrowe muſt be ſo deepe that 

B A 


A TxET1S: 


a, plummet hanging-by: fromthe Cen» 
ter of the quadrant may fall ines 7t, in ſuch-ſort 
that the thrid may-come cloſe'to the degrees 
of thequadrant, _ 
4 Cloſewithin the limb'sf this quadrant 
mgkeagrear __ bolc or box}, forthe pla- 
ws a magneticall necdlc within the ſame, 
wholezrye Fridian linemuſt bee j rpendicu- 
larto one of the ſides of the quadrant, which 
ſhall be called che North .{ide,- and the other 
ſide of the quadrant ſhall bee called the Eaſt- 
ſide, tothe which the Weſt{ide of the Clina- 
tory is oppoſite, asthe South ſide of the Cli- 
natorie 1s oppoſite to the Northſide of the 
- and \the::magnerical Merſtlian , 
Hhee'drawne in:the borrome of the box 


accordingro the variationof wg 6 Pioes where 
youare. * - of IO! 0310 
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A Taigarasn- 


Cae. II: 


The firſt dinifien of: Dials into Horizont ol, evelt 
Mk gr tg 


_ Ver ery fatwhereupon a Diallis to bee - 
Sg | mage Gybich is alſo called the Diall 
nd) cither licth leuel wich the. 


| orizon, or els iscleuated the one (ide. 
higher then the other. 


\  Hmizanral © 2 Thefirſtkindeis thus known: Take the-. 
Wd ers Eeag bow 


Clingtorie and-hold ic ſo thatthe plummet fall: 
ypon on of the: Semidiamerers, or ſides of the - 
Quadra : then ifthe ncther fide of the Ci. 
natory; which way ſo ever you turne the. inſtru- 
ment, will touch the lar, ir lieth level with the 
Horizon, and Dial!s made vpon ſuch flats, are 
_ Horizontal Dials. 


they are h®0Wn, 


a | Blevated any. - Thoſe. flats. which are elenated the one 
| Breſt, Inclaning 


* gdehig her then the other, .ſtandcicher vpright 
(which arcealled cre&): or elſe, they ſtand Jea- - 
ning » if they Igane ro you ward,* when you - 
ftand righta o_ them, the 94 are called incli- 
ning: ot iſe teclining, i they leane. from.-: 
_ youwatd:- 

4 /All theſe fats arethis knowne: ; Holding | 
the Clinatory as before; if cither the righe; or - 


} Reelmnig) 
' andbow 
ere to be hnown. 


940 wy oqey wamnmnss oe . - 


"eur )-willtouch andlic- cloſe _ 
it no he Either of (he: neither c cot 


To nr ſide thereof ( wheteto the plu E oline 2 


mee 


Oo Dranwlh ea 
eh? ehget cornersonelytouch it,it is inclining. 
5 .Andhow mych the reclinationor inclination 
ts, you ſhall know afterthis manner. 1 519250 5! 

6 Set one of the fides of the Clindtory tothe ro yoo tow 
far, in ſuch (ort, tharthe plumbline hatiging at lis 1vcb the re- 
berry, ay - fall ypon the circumferenceofthe qua» {00,0907 
drant: : for then the -arke. of; the: quadrant, be» 
rwixt-che plumblineaad zhat Gdcofxhe: quadranc 
that is parallcl], or #quidiſtaneto the'flatre; is the 
reclinationthereof, it the center of the quadrant 
be from the flat, or elſe the inclination, if it bee to«- 
wards the anc, - PE IN 7 
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C av. III. 
T he: ſecond diviſion of Diats into divel# '  \ 
aud acclinings. MA'9t 


RTF: Li flats are cicher direft, ordeclining. 
WAYS 2 Allfatslying level with the Hori- 
JAS zonarcdirefh oo oo 

EzS 27 Butiftheflaclic not level with the 
Horizon : you ſhallchus know whether ir be direRt 
ordeclining. Fult,drawghereina line -paralle] ro 
the. Horizon, frer this manner. s holde:the Cline + 
tory.tothe-flagin ſuch ſar;thartheplumblinemay 
fall upon onc-of. the fides of the-quadrantz then 
draw aline by,chenether (ide ofthe Clinatory, in 
reviners þ: 06g ther ppre fda jnghreey tub 


cither of thoſe (des incre&ats, for thar line ſhall 


bepaiallel or aquilidap.envhe Sonoran may | 


ATixsAvti un, 
be calted the Horizottall line! 'Ser theNorth ſide 
ofthe Cliniatorie to this line, if the 'North/end of 
the needle looke towards 'the Agr! thenifrhe Mag- 
netical Meridianbefightvnder rhe teedl6;icisa di- 
, re& flat: bnit if it-differ frormiegit is declining, and 
chart ſoruehas thar-diffcrence'is; ' and that way 
whichtheNorth end of the tieedleidcelinertyfrom 
xhe Northetid'of che Metidiarilinein the dlinatory. 
- 4 If the Southend'of rhenecdle looke rowards 
che flar,made youraccotihit contrarywile, - 


o +} 9: 3h pt . ; 


-” O———— — 


APY BY þ  ROn 
T he third diuiſion of Dials,either agreeing with the 
plaine of the Meridian, or diſagreeing from the ſame. 


Llifiacsdoecttheragree with the plaine of 
|| the Meridian circle (which may therctore 
AVAY bee called meridian flats) or elſe they diſa- 
— greefrom the lame. _ Rats 
2” Theyareknownethus+ If the Aar bee'ere 

and declining go. degrees, it is a Meridian' flat, '@- 

therwiſeit is no Meridian flat; and then you muſt 

firſt draw therit-the meridian line,after this manier. 

How to drawe © 3 If the flar be” Horizontal, rake che'clirjatoty 

tbe Meridian and Tay fAardowne thereupon ; and thraingit a- 

pts 7 wb boarnilf the needle hang preciſely oerrENg Ne- 
7 ' ticall meridian;bythat {ie theteof that is' parallel 
eo rherrue Meridian line of rhe Clipatoty,driwta 

Mghedice; forehacthal be the Majdiah line defied. 

4 Tnetett flats the Meridian line ts petpendica- 

lar, and therefore laying'the Clatabbry row t0 
"94 6 & uch 


ee nee ES 
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hc fon 
<ilxly an ciche Td nth 
bythe fide of 7 ng Ville 7 that fide of 


orbit or Ny 13 


P 


Or -D34 11 tNk. 


(458, P opined In ereft flats, 
rawne 


; + quadrant, ſhallbe the meridian line... / ' ; 
/.-5., 1a dire& flats, aline perpendicular tothe line 7s dirc# face, 


Zquidiſtanc! fromthe Horizon, InfheMerician: line 


we ſecke for, 
6 Inflats reclining or acinins; devdiniog al In reclining or 
go.degrees (which arc commonly called; Eaſt, or —_— x 
Welt reclining or inclinzng) the: meridia linet is degrees. G 
paralle|coche horizon. * 12 7 TD at. og 


7 For alother D 1n mt ning oy 


incliging-or_ Gene 
rechininga fe TE LI91T js? . f :+: then go, de- 
WI der: FE > 3 1350S Q S * 0191 i} /®, ket: 
clining flats, \ 6, Ns}; > _— I 

ag Jine / | + 


paper whis 


clicker, - af; 5511. WOr: 

f gt og tihgol Dag 
i AR, iba 
wherein ſc To 

+4991 92003260 12 
of our co- ar EM CAIRO ill 

cs, with ry 4146 l054:806E7 12% 
the. . other. —_— OTE 707 +G- ,q1=1 
draw an arch 


| olacici; cherinceckonche complement of the 


declination 


A TranzxArrsY, | 
declination FC, |drawinga rightline BC, by 
the endthereof our ofthecenter B. This right line 
you ſhallcroſle ſquire-wiſe with another as A C. 
which may becalled the baſe of inclination or re- 
Clination, and'\muſt alſo 'meect-with the horizonrall 
meridianar' A; atid ſetting onefoot of your com- 
paſſes inthe croffingat C. with the ocher foore 
drawan arke, counting therein the complement of 

_ thereclinacionorinclination A G. drawingaright 
line by theiend therof;ouir of the center of the fore- 
ſaid ark CGD. & from A ere& AD.perpendicular 
ro AC, which may meet with CGD. theline of rc« 
clination orinclinacion at D.Alſo from A.draw the 
line AE.perpendicular toche horozomabmetidian, 
AB.inthe point A.andequalto the fortnier perpen- 

dicular AD. and from the end therofdraw alineto 
(the center of the arke of declination) B. Thencon- 
cinuing foorth AC. £o.N.: (that CN. be equall ro 
CD) from N. you ſhalldraw a line to B. which (if 
you have wrought truely) muſt becquall to BE. 
Now the angle contained betweene the lines NB. 
and BC. ſheweth how much the Metidian line in 
your Diall ground ſhould bediſtant from the line 
which you'drew zquidiſtant tothe Horizon heere 
repreſented by BC. Inthis line therefore (in the 
Dial ground) ſet one foote of your compaſies, and 
extending the other that way which the Diall de- 

| /elinerh , drawe an arke of a circle, vpwards in recli- 
"\ ners, but downewards in incliners : and therein 
count the ſaid angle from the line parallel to the 
Horizon, and drawe' by-the end thereof FRE, 

Cl whic 


*"* 


Or Dravurnes; 
which ſhall bee ro truo + Mayiglan in the Dial 
graung, Oy NONE wah © PTS” 
10 Vat ibe 


$8 Fro ER 2 
m + WW" 4% TY angle which the 

| dial ground (ap. 
fat ) maketh * 

. wilh {be 
; of the meridn 
a ** 


make BI, e- 
qua] to:BHt, ! - 
Rm, J+ let. 444 +53TJON 
IK.bedrawn nod 
erpendicur } 97 36D 26d ; Snl 
= #9. BN. ds 016017 
marc? CL. 130 911111213 1MN0 
canons: Tf 4 1GV 121 ] ; 21 CiOL6IN. 
and drawsa:;: - | 291g  g9in, 
line, from þ, | pins bus, 
£0; A: Qt. iy ha v1; 
theſe three... Sni16 conan ion 
lines: A '* Sr): 0563-omMiab 12 Hay 
IKia9yN to 1 api >02 1,308 711101 0 1 


make the 
nope AAP AHM, forchenthe  AHM, isthe 
Rh ACRES 9u9e: a ſhe plain CET 
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| How to finde. | 
| theeleuation... | 
| of the meridian |VEal 
1 line. 


This el] 
F Theeleuation ot 
- of the meridian Dink - 
© /mnein exc MMR JI . / - 
| dials. In recls degrees, which it they bedire&, is equallco the 
| wing of F8c02 complement of reclination, or inclination,” © * 

ning direft 7; 0 I . 

| fatginreci-, {5 Butif they decline, thenthe angle ABE-in 
ning ,4 ne tin] the former figure,is the elevation of the Meridian 


A TixrAatiys 
-'C'8 APs; Nan 1d 5 
T o finde the eleuation of the Meridian lint 'dboue 
| 2 the Horizon. [OV 1 


a. 


a HeMetidian linciscicher paralle} ro'the 
DAR Horizon, or clic eleugtcd the onezend 
higher thefthe other.” SE 
=—_—= 27 [fthc'flatbeecither horizontal, or 
Eaft,or Weſt,apdiiclining;or teclining;the meridi- 
an is parallelto the Horizon. EE 9 

3 ather flats that diſagree fromthe plaine 
of the Meridianhcle,che Meridian line iselevared 
the ongend higher thentheother, v 1s 
ation is either vpright, as in all ere& 
clining 90. degrees, or clſs[exning, 8 
ging, and reclining flats not dedlininig'so 


flats, line. , 2 + LPS OCT ara re, = La 

Y. ""6-Tfrbe mexidigfline bet n&tcre(t; 4c leauerh 
The elevation either Nort i en the efcuared: end/ there- 
of the meridian 


Y ebee Norp Of lookerh towards the North, ore|e S$uthwartls 
o Sexth, Whenthecleunted end lookerth towards the South. 


7 All flatsarc either Polar (which being conti-. 
Flat polar, nucd! would goc bythe poles of the world) asall 


leaning flats, wherein the eleuation of the meridi- 
an lipe is Northwards,and equall to the poles cle- 
vation :and all eredecliners go, degrees, Other- 
Nergoler, Wilethey are no polar flats, © 


Lo 
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On Drauutac 


Cu Ari Vid. 
T he deſeribiug of the figure of the Diall firſt 0» pa- 


per or MPROGR. 


IN<-al Ow it ſhall bee beſt to oben theothiale 
INGWI per,or rather a paſtebord, that you-ma 
IRSYNW-ctherein deſcribe-the figure of y door 
—— © before you draw-the Diall/it ſelfe vpon 
his ground, ;:that. is, vpon: the Truncke, Krone, 
wall, &c. 
-. 2 This,paper.,.or paſteboord therefore, you 
ſhall place, or vnderſtand to be placed ſo as your 
Dia) ground i is of muſt beplaced, and chercin write 
the names of the parts of the world, as-rhey lic if 
reſpe& of your Dialground, asEaft,VVeſt,North, 
South, Zenith , Nadir,vpper pa ,nether part,&c. 
whichyouma y do by helpe the magnericalnee- 
dle: forthe N North end theteof(haaging arliberry) 
ſheweth the North, whereto the South i is diame- 
trally oppoſite ; and your face being turnedto-. 
wards the North, - your right hand ſheweth the 
Eaſt, yourlefr hand the Weſt, the Zenith, arver- 
rical] point isaboule your head,: the Nadit vnder -- 
your feete. Notealſo, which end ofthe Meridian 
Jine muſt be higher, and which lower; if 'the es 
Ps panes tothe Harizon, A 


A Tuwavisn' 


CHAp.:rY Lc 
The making of Aquinedtall Dials, 


AW: L1Diall rounds are =quino&tiall,or not &- 
PWRayihotrmall.” !' NNN 
RA Agnes vinoQiallgroundis that which 
po oak withithe'plaine of the zquinoQiall - 
Circte:'which'isthus keGipre, If the Diall ground 
bedirt&;;imd'the-Meridian Hne- cleuated South- 
wards, equally ro thecomplement of the poles ele- 
uarionyiris an Equixodtiall Diall-ground, others 
wiſerot. | 
we? Ta anEquinddial Dial you ſhall deſetibe the 
F houtelines afcorthismafiner.” ' © 
DT wake," '4 Set one foorof your Compaſſes 1 in the Meri- - 
 Eguinofial Gian line AB. andwith the other, drawe a circle 
| 2% DBC:anddenideitints/24. tquall parts, 'as D'E. 
F.Gu&c. beginning at B/theicrofling” cheref; with 
the Meridianline forthen rightlines, as AD.AE, 
AF. AG: &c:in the'1.and 2; tigutedrawne our of 
the Centor, by! choſediuifions ſhall beethe houre 
lines.) .(\/ WH 25's 
Placingofthe +5 \ The tile moſt Rand vpright outof che conter 
fil. oftheDiall. 
6 ' Of Equino@tial] Dialsthere berwo forts, the 
vpper and thenether; ©: 
P pper quis . 7 Thevpper Equinodia Dial lokerh vpwards 
»eial dia, tothe cleuated Pole, of the world : And it ſhew- 
eth the houre of the day, onely inthe Spring and -- 
Summer time; as in the firſt figure. = 
Q. i 


- 


Or-D1atil Ny : . 
'-» $: The nether, or lower EquinoQtialdialyis that weaver xvi 
which looketh FNbutuals that Pole of the KEW fits q 
world whict-is beneath the Horizon; and ſheweth 
thchoures onely in Autumne, and. Winter, asin 
the ſecond figute. | 


C «av, VIII. 
T he finding of the ſub3tilar line, and ſtile;in grounds 
no; Equimottiall direct, and Polar. 


TEARN al Dialgroundsthat are not Equino- 
A Bye iall, the ſubſtilar line, and the diſtance 

ITY 82] of rhe ſtile from the ſubſtiiar mult. bee 
——,nd. 

2 Theſubſtilarline is that; right ouer which the 5,40;1.9 ;re, 


tile muſt be (er. _ 


3 Thediſtanceofthe ſtile from the ſubſtilar:, is Diſawe ef the 
the angle, orſpace contained berweene the ſtile, ore? org the 


and thc ſu bſtilarline. 


4 The finding out of theſe is diners, in diuers 74. peding of © 


kinds, and*theretore muſt-bee ſpecially ſhewed in !be ſubſtitey 
cachkinde. NO. 

Indire& Dial groundsnot Equinottiall,and 7». dire# fats 
Polarsnot Meridian, the ſabftilar line is che ſame _ opiate | 
withthe Meridian line, orclte parallel] thereto, in pes reg 
. declining;polars. ood; | 

6' In Polar ground, agreeing with the 'plathe of 1» Meridien - 
the Meridian,the ſubftilar line may thus be found. 797: 

7 Sctone foot of the compaſſes in the: South= 
endofthelinethat you-draweequidiftantfrom the 
Horizon and extending the other foot towards-the - 

Tuan » © Us North: 


AiTnzr Ari 
© -- North endofrhe ſame linc,draw an arke-ofa cirelcy 
_ - therein reckon the elevationof the Pale beginning 
at the foreſaid linc : fora right line drawne there- 
by out of the center, ſhall be the ſubſtilar line AB, 


figure.3, | | ey 
rhe ſtilay line $ InalPolargrounds draw a parallel CD. (figu. 
© jnall Poler 3-4+-5-6:7.3.)to the ſubſtilarlineata convenient di- 
Daals. france from theſame ; for that ſhall be the line rc- 
preſcnring the (tile, nl 


CHAr. I X. 


T he finding of the diſtance of the ſtile from the Mes 
ridian line in Dials that be mcither equinottial nor polar. 


FE x IN all Dial grounds thatbe not zquinoQi- 
e il &s diftancec of the ſtile from.it can be found, 
—= firſt the diſtance of the ſtile from the Mc- 
ridian line muſt be found afterthis maner, + 
2 Ifthe Meridianline be parallel to the Hori- 
z0n,as BC. the diſtance of the ſtile from the Meti- 
dian line, is equal to the height of the Pole, as BR. 
' 3 'Butifchecleuation of the Meridian be either 
'vpright,as AG. or leaning towards the North,and 
withall greatcrthen the Poles cleyation, as AH. 
the height of the Pole BR, taken our of the height 
ofthe Meridian line BH. or BG. hal leaue the di- 
1» a the ſtile from the Meridian line . RH. 
'41frhe eleyation of the meridian lino be North- 
- wards, and lefle then the height of thePole, as ar 
L | cake 


OBO A OO ns” er EO 07- ta 


OT ns OF DrArEerNne, 
'rake the elevation of the meridian line BI. out of 


the height of the pole BR:andthere ſhall remaine 
the diſtance of the ſtile from theKeridian line Rt, 


F 


H 


þ- i OE 
i 4.8.2, 8 > 
4-4 the fenda ofthe Meridian lic be Sourh- 
wits ;andcithergrexector equal tothe-comple. 
'mentofche Poles cleuation,; AF. and AE; then 
ctheeomplement of che"Meridian ines clevarion, 
FG. or-E£G:;”added' ro ithe- rt. of. the. 
Poles eleuation GR: wall make:the diſtance of the 
ſtile from the meridian line. . 

6 Ifthe elevation of the meridian line be South- 
a and leſſe then the complement of 4 poles 
cleuati« 


A:'TRanAT1ILHY 
tlotas CD. the elcnation afthe meridian ling CD 
and cheheight of the Pole CP. pur togerher, ſhall 
mako: the diſtance of the Nile tron the-meridian 
line. +7 


CukinX 


The finding of the [ubſtilar line and the: diſlange of 


the flile from it, when the fiile maketh a right angle with 
the meridian line. 


FA HEcondly, i ina ground not EquinoQtialnor 

TASIHY Polar we mult conſider whether the-ſtile 

Rm makearightanglc, or an oblique angle 
——— with the mcridian lific--. 

2 Theſtile ſhallmake'a ripht angle withthe me- 
ridian line, if the cleuation of th&meridian line be 
Southwardsand cqualitoths complement of the 
Polcs elcuarion, as 1n the 9. 10. 11. and 12. figure 
Herein arightline drawne ſquirey4ſe dir 
the micridian linc, towards that partiof the world, 
which is oppoſite to that whereto the dial ground 
declineth, ſhall be the ſubftilar line, as BA. inthe 
$4104. and 12:hgo. gud the diſtance of the tile 
from thelabſiilarline ſhall bee: equall rothe angle 
which thedial. 5 
chemerbdianelaladrahoangic BAD, ig-9-10-I1, 
£2, which Soni by reports oi bs 
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ground.maketh withthe plaine af 
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Or D1YAattinse 
Cuay, XI. 
Fromwhichend of the Meridian line, the eleuation 
of the ſttle is to be counted. 


MF the ſtile make an obliqueangle with the 
_y ME & meridian line, we muſt firſt finde out from 
WII whether end of the meridian line, the c- 
 levation of the ſtile muſt be reckoned, thus: 

2 Ifthemeridianline be parallel tothe horizon 
as in the 13. fignre, the elenation of the ſtile ſhal be 
reckoned from the North endofthe meridian line 
in reclining, and horizontal flats looking vpwards, 

asBR. from Bintheformer figure, but contrari- 
wiſcininclinersas PC. from C.inthe ſame figure. 

3  Ifthe meridian line beelevared the one end 
higher then the other from the horizon, arid che 

= ound looke towards the Sopth, the elevari- 
the, meridian ing alſo KITS "and 
leſſe cheti the tlevarion of thepole * ation 
rr of ne at! the ng end of 
che meridianline: as IR, from I, | 
4 Butifrheelcpari onof cher 
ehientheclevaris ion oftficþ NT ſe 
"wards and preater "ti GN ieht'of the 
*polkeseleuation ;rhe mono pl half bec 
unted from the woes line, 


Fn '* 


397 _ meri 


ge bye 
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from the vpper ende of the meridian line as DP. 
fromD. 

6 Ifthe Dial ground -looke toward the North, 
the elevation of the ſtile from the meridian line {hal 
bereckoncd contrariwiſcin euery kince, 


Cnavr. XII, 
T he finding of the ſabſtilar line and ftile in Dials 
that be.not Polar nor Equinattall, The ſtile making ob- 
lzque angles with the Meridian line, 


LF gAuving thus found out from whether 
| SS x cnd of the meridian line the, cleuation of 
i ES þ the tile is0 be reckoned, ſcrone footof 

Gn your compaſkes. in the meridian: line as. 
in A.. aud ſtretching toorth the other foot.towards. 
chat end of rke meridian!ine, from which the ele- 
vation of the file iszo bee racknod as rowards L. 
dra ana otacide NL: 2nd (beginning 
atthe Meridian. line ) reckon. and -marke therein 
the cleuation of the flile from rhe: Meridian, line, 
LD.  figure,x3+ 14,1 5..in there} LO. cicher Eaſt- 
wards or Weltwargsin dire Dial,axin.zbe/ 23. 
'14. x5. fig. burin declinersrowardsthatpart of the 
world which is oppoſite to the part. whereunto the 
Dialdeclineth,a51nthe. 16.17.18. fig. -:....... 
2 ThenindicaDials,aright line ;AC 2 bg 
THISIF Pompeo ot vne atbobheſardarke 
by the marke of the fi eseleuation-from.1he.me- 
zidian line ſhall be che iv repreſencing the filegand 

EEG his therefore 
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Oz: DratitNs. 
therefore the diftance of the ſtile from the ſabſtilar 
line ſhall be the diſtance of the ſtile, fromthe me- 
ridianline. | 
3 But indecliners you ſhall thus finde the ſubRi- 
larline.: From O the point of the Nilesclenarion 
from the meridian line ja the forelaid arke drawe 
OP. a perpendicular to the meridian line AL. 'and 
eaking the length of this perpendicular wich your 
compaſles, leaue one foote in P. the concurle ther« 
of with the meridian line, and with tke other def- 
cribe a quadrant of a circle QRO, beginning 
from the Mcridian line, and fo proceeding vato O 
che other end of the perpendicular line »' and in 
that quadranc beginning at the meridian, ALQ. 
reckon and marke QR.., the complemenr'gf che 
angle conteined-betweene ther plaines of the diall 
ground and of the meridian circle, and rake with 
our compaſlcs RS. the diſtance of that marke 
om the meridian linc,arid ſerting ont faore of the 
compaſlesin P. the meeting of that perpendicular 
with the meridian line, with the other make prick 
T, in the ſame perpendicular line: for then AB. 
arightline drawn by this prick T.our of thecemer 
ofthe forcfaid arke MDLN.. ſhall bce the fubſtilar 
line, 5H 151324 191300 ola 17 
4 Then take with your compaſſes TR: the di- 
ance of the foreſaid marke in thequadrant;QRO. 
and this pricke,and leaning one fooreof your:com- 
paſſes.intheſame_pricke T..with theother make 
another pricke, V. inthe arke yoa firſt 'delcribed ; 
for then a alta a ethcreby out of che 
2 cen- 


The ſtile aug+ 
mented, 


A TarnATY 8, 


arch youfitt deſcribes ſhall bee-the Qilar line, or 
line repreſenting the flile. 

5 In Dials not polar nor zquinodtiall, if the di 
ſtance of the ſtile fromthe ſubltiJar line be. but ſmal 
asin thefig;..1'o, 12 it7:ih may: bee. inercaled I 
drawinga paralel--CD. eothe- ſtile already foun 
which for diſtinRions ſake may bee called, the 
tile, ts | 


ls [\Citr: Avs. XILL. | 
\mdeykirwi of the line of Contingence,' «nd _ th 


E -angapy cirele, andbowit miſt be diuided. 


_ OW inal Diatsthar be. not- aqidanky: 
13 N Midmwarightline, EHF--ſo'long as you 
Een, makingrightangles wich the ſubſti- 

RA}arlinc, whidsiscalled the line of contin» 
gence, ertouchline:i- © ; -* 

2: /Fhen deſcribe theEquino@Ridl cite GHT: 
afterchixmaner: Takowinh your compaſſesthe 
:' betweene H.' the inter@tion- of 
che line of contingence withthe' ſybſtitarſine,'and 
the ftilar line, and leaving one f60t itt that interſe« 
Rion,; with the ocher gs Foievet itt the ſyb- 
ſtilarline, whercupondeſcribe a circle GHI. which! 
ſhall be called the equinottial] cirele,- 

' 3. If the 'diftance of the tile from whe fublilay 
be augmented, youmuſtdraw two.touch/ines afid 
teworquinodial circes : asin- 19.19.15. figutes;*] 
4 "Thiballe ofchoabyatiodtal w_ me 
me 


x 
— 4 : } 
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lineof contiagence muſt be devided into12.equal | 
pa arH, the interſeion thereof with - 
the ſubſtilar line in all direQ dials, and cret or me- 
ridian. potars which are commonly called Eaſt-or 
Weſt dialsereQzas inthe 3.4.5.6, 3.14-r5.figures: 

' 5-An-polars not: meridian nor dirct, let HK, 
infig.7.& 8.(the complementofthe angle which 
the dial ground maketh with the plaine of the me- 
ridian)benumbredand marked in the xquinoRial. 
circle, beginning at the ſubſtilar linc, and procee- 
ding thatway which the diallground declinerh as 
from H,coK.forat that marke K you muſt begin 
to- divide. 

6 Indeclinersnot polars,if theſtile make arighr 
angle with the meridian linc;as inthe'g. 1011.12; 
figu. a paralel totheline of contingence, drawne by: 
the center of the-xquino&iall, ſhall ſhew the be- 
ginning of the dinifion, asBK'in figui9:10.11,12. 

7 Bur iftheftiletnakean oblique angle with the 
meridianline,andthelneoftontingencye;ctrehe 
meridianline, asinthe 16: figu; your ruler aid' to 
that cuttingat X and thecenter of theEquinodtial. 
B. ſhal ſhew inthe peripherie thereof, the begin- 
of the diuiſion K it the diſtance of the ſtile from. 
the ſubſtilarbe not augmented: 

$ Butifitbeaugmented (as in the 17. figure) 
the ſhorteſt diſtance HX berweene H the inter- 
ſeion of the touch line, with the ſubſtilar linc,and 
the ſtile not augmented AV muſt bee taken with 
the compaſles, and reſting one foot inthar interſe- 
&ion H, with the other make a pricke Y in the 


A TxEATISE9E 


Cibftilar line, towards B the center of the Equino-' 
&iallz by which pricke Y & Z. the mutuall inter» 
(ei ofthe next touch line with the meridian line, 
letarightline YZ bedrawne, for BK. and BK.pa- 
ralclsto it drawne out of the cenrerso{borh the E- 

1uinottialsgowards the meridian line,at theircroſ- 
ings with the EquinoQials K & K ſhall fhew the 
beginnings oftheirdivitions. 

9 Burif che rouch line cut notthe meridian line 
a5 in the figure 18, ler a paralel thereto XY bec 
drawne, which may cut the meridian line in-Y 
and take with the compaſles the ſhorteſt diſtance 
ZA betwixt the interſc&ion thereof with the ſub- 
ſilar line and the ſtile notaugmented ;z and leauing 
one footein that interſc&ian Z, with che other 
make apricke B in the ſubRitar line towards the 
center ofthe Equinottiall;from this pricke drawe 

aright lincBY from B to Y the interſeftion of 

the ſaid parale| with the meridian linegtorBKA pa- 

ralelcothis linedrawne outof the center of the E- 

102g B. ſhall ſkew the beginning of the divi- 
n K. 
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C nav. XIIIL 


The drawing of the houre lines in all Dials. that bee 
not Equinettiall.s 


EXT Aving-chus, deuided the EquinoQial cir- 
al cle, lay your rmler to the center thereof 

Sit B. Lhe co eucry one of thoſe prickes 3.4.4.4. 
+0+»Xxp» by which it is deuidzd, and 
make marks t ++r.4.2- 4» &c, in cucry place where 
it crofleth the line of contingence for then 

2 Inallpolar Dials paralcls tothe ſubſtilar line, 
drawne by thole markes, ſhall bee che houre lines, - 
as inthe 3.4. 6.7.8. hgu. 

3 InDialsnot-polar, inwhickthe height.of the 
ſtile is not augmented, right lines drawnequt ofthe 
center of the dial by thote markes ſhal be the houre 
wc eto '; 64, 15:16:18. figu. And if 
atiy of thediuiſions of the zquiniottiall circle doe 
fall into the ſubſtilar line, a paralet ro-the'tine of 
contingence drawne by the center ofthe ſaid diall, 
ſhall ſhew ewo-oppolit houres, diftant by the ſpace 
of ſix houres from the ſubfſtilarline ; as for exam- 
ple in dire& Dials, ſtxin- the forenoone and fix in 
the afternoone, as inthe 1 3.14.15. figure, Alſo 
if che ruler laid toB. the center of the Equino- 
tial circle, and: ſome diuiſion. thereof, as V in the 
16.and 18. figu.cannotcroſk the line of contin 
Erfne et draweth neererto it, : : draw BY, a 
vo char hi by 


{8 
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which may croſle the ſubſtilar and line of contin- 
gency in F. thenlet H A. the other part of the ſub- 
ſtilar that is betweene the line of contingence and 
the center of the dial A.becut in ſuch ſore that the 
ſegments, of theſubſtilar line concurring ar the line 
of contingence AH and HB.. may keepe the fame 
proportion which the greater ſegments B H. and 
HA. haue, which are contained betweene the cen- 
ter of che Dialand line of contingence,and betwixt 
the center of rhe EquinoRtiall andthe line of con- 
tingence. Andletaright line BF. bee drawne by 
thatſetionB and the ſefion of the line of contin- 
gence F, For AI aparalel to this right line drawne 
.out of the center of the Diall ſhall be the houre 
linethat- wee ſecke for,  _ 
4 Inthoſedials wherein the diſtance of the ſtile 
from the ſubſtilar is augmented, right lines drawne 
by thoſe markes in both lines of contingencewhich 
areproportionately diſtant from the ſubltilar Jinc 


ſhallbethehourelines. | 
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77 N moridion Dials, the (WbAilar Thie i is 
a 241 che lineofcheſherh-hovre? bor for the 
FN reſt, #'muſticonſider whether ite an 
J _- oriental 61 ah- occidental dial, ** 
2 AnorieftatDiallookethto the Eaſt, and the 
forenuonehavres ontly waiſt bee” fet Hrs Dia), 
and theretoferheſobRAr-Hine' ſhewetHi fix of the 
clockeinthe morfiing 3 from! which towards the 
South are the morning hovres beforeſixe, viz. 5. 4. 
3. &c; but rowards the North after 4 i% 48: 9. 
1611.45 mthes fours, 50 o! bn 
3 Aw occidental-Diaf 160k dizeMy 'Weſt- 
wards: andonelythe houres after toonecan bee 
ſer int this dial. Theefore the fubſtifar ſmeſhewerh 
the fixchovreaftdhnbonke : Fomwhith reward the 
North are the houres before livin this6riet-F. 4. 
3-2. 1. bur fowardstheSomtf after{ſx th9%7 8. 9. 
Kc. a4inthegfgpre,'” © 
4 Te'Diato dt VMHais; WI pr eat 
titer ofthe #quinotial miſthe beginningofthe 
divifionthcreotdoe crofferhe tonthiine ; thenthe 
honre line drawne by that crofling. ts thi the of 
tweluc aclocke. But if ir cannot crofſe the touch 
line, imagine notwithſtanding, thar croſſing-and 
the twelueaclocke line, drawne thereby without 
the bounds of your Dial, whereabouts you thinke 
x would bee, fp the ruler and touch line were 
E con- 


E- 


A 1ntartsn.! 
continued foorth long inough. 

5 Thenin al not mciidian, imagine the 
ſtilero be fa £4 inhis «in zquigoCtial ÞDials 
perpendicularly ereed out of the Center. In Di- 
als that benog LovinoRix coriceiue itto be placed 
cxaQly querithelubſtilar ling, fo much raiſed from 
the ameas theſtilatiine in your paperor paſtbord, 
is diſtant fromthe ſubſtilar linc. 

6... Aﬀcer this, place your paper or paſtebord 
(wheronthe fi ore.of your Dial is deſcribed)jnthe 
lame ficeor 10n thatchegdialgroundi i$;0r muſt 
be placed; {o that the quarters ofthe world writ- 
een thereupon, mayan(wer in like polition; to the 

DArIErs af the world asthey lic in ba ke of your 

ound: : forthen if the; -1-2; aclocke line be to- 
sthe North, from the ſtile icis the line/of che 
fr 2 De the "day . From hence therefore 20+ 
wards the Weſt are. the: forenpane houres, 1 4.10« 
9-37. &c, and toward. the Faft, the afreraoone 
houres, 1.2.3:4-546,;&c-. 4c + 
7 Bur.if the-12, a clocke line þee Sourhward 
FR the ſtile, itisthe line of the twelfth hourcin. 
the night from thence: thereforcan both ſides are 
the night houres: toward the Weit,afror midnight, 
1c23+.3-4. &C> cowards the Eaſt bef ore. DANI, 
11.10. 9: Re Gi 
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"wi haure lines Cn be expt, dinetſesr. 
Dich, ...: ...., 


"SY: 6; al Dials,thofe houre lines ane arc to - 
| =}: x becxpreſied,v von which the ſhadow of 
3 the ſtile ſhal fal Therefore the haurcs of 
* theday onely arero bee cxpreſſed, 
2 . In Dials nor Polar, whercin the height of the 
Aile: is not augmented, it the file point vpwards, 
and the elevation thereof from, the ſubſtilar line, 
bee nor ſeſſethen the complement of the ſunnes 
greateſt declinarion, allrite houre lines ſeruing for 
the longeſt day,aretobe refledthercein. 
3 Burifthecfeuarion of the tile from the ſub- 
filar be lefſe then the-complement' of the. Sunnes 
reft declination; Ira aid htlineoucof the in- 
terſe&tion ofthe line of cont gence, and ſubſtilar 
perpendicular| } onerthwatr the ſtilarline : and ſer- 
one foot of your'commpaſſes im the center of ' 
the dial,arrd exceriſls the ochet towards the other 
cad of the ſtilar line, draw an arke therefromequal 
rothocomplement of the Sunnes greateſt declina- 
r10n: and thereby draw aline out of the center 'of 
the Dial, and ſetting one foot of your compaſſes in» - 
the interſeRion of this line with the foreſaid per- 
pendicular, extend the other footrothe. Ailarline: 
Thenkeeping this diſtance, ſer one foore of your: 
compaſſes in the center of the zquinoQial cir- 


_ cle and with the other croſle the line of contin- - 


E 32. gence 


| AyT; anArtE ED 

gence on both fides the ſubſtilar : now if you lay 

yourralcr to thelg grafles andthe center of the 
Dial: right lines drawne Ns RT Lenone thecenter 
ofth erweene them the Ipace 
wherein no houre _ Ko to be expreſſed. 
— 4 This rule holdethalfo in meridional Digls-i in- 
clinitig, when theele pation of the ſtile. js counted 
fron HM ppet. PN Un4s he Meridi ian line, dad:the 
elegar ke ſtile Foo the ſabfitlar x efſerhen 


ecolcment oft .the Sunnes graces declina- 
con. 


5 Ifthe ſtile ZIG ine dowtiwards, no. houre lines 


are fg \beexp refled boucaJine parallel! t9 the bori- 
zon drawne Dy es centcrofcheD; 


6 Andif thecroſſein the linc of contingence 
(made FL belore & was: ſhescd 1) beabquexhe line z- 
_ Bancroth the Iv of1zOn, drawne by the center of 
t pre by ohoure labs arcto be expreſſed abo 

nedrawne fromthe, craſſe and. CI 
bjond checemerof che Dial. .... 
of, art of. fog Dl. yherenpan-che ſha- 
Yo Wk Tet VR aid.of hopre lines: 


Jt thehoure Tine: FA deleribed bee cominyed 


foorthinto that part of Le Dal Limbs 13 and 
5, Lab *% 55 hb | 


un” on, Tr,” 1025.4: "07" 


Ws, 2-1, COEFNTEDT LY; 12>. oe I 


O Dr TY 


© ©» 
: T > S ©< + «i 
eq ot 23+: I& 3-t LN . ##* > jm 


ail 9309 Quay xvIL.- 
How to rafts the DII tr fn antes " 
; has deſc 


Grardonth the DUI ground, © HUG 

*, ” a figurcof yourDial bei 

x ame. into the 
& | Dial ground, vis manner, 


| bed, you ſhall tranflareche 


m_ 7 che pa rpaſtebord where- 
as = of your Ginli din ſuch forr, 
in theDial ground js tac: s as the quarters's 


thewokld wyritren on the paper ar paſtebord ; 
anſyertn like policionro the quarters of che wo 
as rhey ein reſþeAygfrhe Dial groand.. 6 
+ The en as fi houre lines and fobſtifar linear 

Jef iþediny; in your paſtebard, fo in like manner, pd 
in like polition,let chem beinſcribed | ao your 

und the tharfo little parc of the ground as ma +4 

elefr voide of houre lines Erving ET ave 
the ſpaces on, bath ſides from 
drawneon the Dial ground bee FrSiornnB ro 


the numbcrof houre lines that, areto.bee expreſſed 


inthe Dial. 

4 In Polar dials drawa right lineſquire-wiſe 0- 
acith wart the ſabſtlar inche Dial ground ; then 
cake with your com paſſes thediftances of ie 
lines from the fubſtilarin the paſteboxd d, 
them inco thar linedrawne tem n Sw ia 
ground, {ctringalwaies on footinche heretic e 
thereof with the ſubſtilar line ,. and'wi NE 
foto _ pricks in the - faid line drawne Rowe 

3 _; 


A, Tixiayts n,” 
wiſe: Andlet paralelsto the ſobſtiarline be drawn 
by thoſe prickes, for they __ the houre lines 


w for ſecins the Cdial round. 

ek ce mult be rene eltothe ſubQiilar line, 
and muſt be placed dire&1y over ir, ſo much diſtant 
fromthe rub ages the fitilarline ts diſtant from the 
ſabſtilar in che. figure of your. Dial drawne. on.the 
paſtbord ar paper.. 

6 - In Dialsthar be not polars, wherein the elena- 
tion ofthe ſtile from the ſukſtilar is not angmene 
ecd , deſcribe two peripheries of, equal.. bigneſſe 
on the Dial ground,thecentetthere of being pl plac 
i themcridian line, the other vpon the cenger, 
the Dial inthe baſtbord : then in this peripheric 
take the diſtances of the ſubſtilar and the houre 
lines from the Meridian with your EOmpaHeh, « £5 
of the figure of your Dial inthe paper or p 
& fer thoſe diſtaceslikew ilc into the dial aurcathe 
and by themdraw the houre Tincs and the. ſubſtilar 
from the centerofrhe dial, 

7 The Kite muſt bce faſtned in the: center, and 
muſt bang dire&ly oucr_the ſubftilar, elevated ſo 
much from the ſame, as the ſtilar line in the figure 
of your dial is diſtant fromtheſabfilar. 

$ Batin Dialsthatbe nor-polars, wherein the 
elevation of the ftile from the ſubſtilar is a 
mented, let the fubſtilar line bee deſcribed.in the 
Dial ground ſo much diſtance from the Meridian, 
which you firſt deſcribed thercin,as the ſubſtilaris 


diftirfrom the Meridian in the figure of your dial. 
Audletiwo lines of contingence +: 


drawne ſquire+ 
wile. 


L—_ 
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Or Dravrrie, + 
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